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(v) FOREWORD

The work described in this memorandum was euthorized under Project
105223014079, Non-Defense Medical Aspects of Chemical Agents (U). The exper-
imental data &re contained in notebook MH-1950. This work wes started in
November 1964 aal completed in June 1965.

The human subjects in the tests conducted by this installation
ave enlisted U¢ Armmy volunteers. There is no coercion or enticement to
volunteer. The most stringent medical safeguards surround every humen test.

Notices

s This memoyandum is issued for temporery or limited use only, and it
may be superseded.

This document conteins information gfibting the national defense
of the United States within the meaning onege laws, Title 18,
U.8.C., sections 793 and T9k. The trg »4he vevelation of 1ts
ctmtents in any msnner to an gagxﬁ 5 rohibited by law.

. ,,- o et »

Repmduction ) Rroumpatin vhole or part is pmhibited except
with permission of the TSEUIGH pauie
duce the document for US Ceviwife t&l purposes.

Disn)ainey

The findings in this yeport are not to be construed as an official
bapartmant of the Ammy positiou, unless so designated by other authorigsed
documante .

Disponition

When this document hes served 1its purpose, Department of the Ay
orgenizations will destioy it in accordence vith AR 330-5. Navy asd Air Force
alements will destroy it in accordence with appliceble directivea. Department

, of Defense contractora will destroy it in asccondance with the requirements of
‘ Section 1h of the Industriel Security Manusl for Safeguarding Clessified '
Information. ALl pthers will return the documant to US Army Bdgewood Arsenal

Chemical Research and Development Laboratories, Eigewood .roenal, Maryland 21010.
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(c) EFFECT O - RARENTERAL ADMENESTRATION OF A
PRODUCTION- MIXTURE OF ISOMERS 2/AWD 4, EA 2233 (U)

I. (C) INTRODUCTION.

Orally, pure isomer 2 of BA 2233 ([3-(L,2-dimsthylheptyl)-
1-hydroxy-7,8,9,10-tetrabydro-6, 6, 9-trimethyl-6H-dibenzo[b,d]) pyrenyl ]
ncetatea causes orthostatic hypotemion in man at a dose of 5 pg/kg, and
isomer 4 ceuses orthostatic hypotension at 10 kg # A 50:50 mixture of .
isomers 2 and 4 given orally pxoduces orthostatic hypotension st a:dose of .
approximately 10 Pg/kg.** The present study vas to determine the effsct of
a production-line mixture of isomers 2 and 4 when given intravenously.

1. (YU) METHODS.

Subjects were 38 enlisted men, Medicel Research Volunteers.
They were brought to the ward aree approximstely 12 hr before receiving the
compouwnd in order to ecclimate tham to the environment. Oun the morning
of the test, baseline stuwiies were done. Hiood preasure and pulse were
recorded vhile the subjects were supine, immsdiately upon stending, af'ter
standing 5 nmin and agaln after veturning to the supine position. After each
blood pressure resding, & short lsed II electrocardiogram (EX() wes taken.
This routine was repested et least b times in the 2 hr prioxr to injection of
the coupound, and every half hour after injestiocn.

A beselins of 8 Humber Pecility test scores was obtalned. Every
2 hr after injection, Numbexr Facility scores, pupll sirze, and teupersture
were determined.

The following laboratory determinations were made on the morning
of the test, at 204 hr, 48 hy, end 10 days efter injection of the coppound:
white blood cell count, hematocrit, hemoglobin, serum glutamic oxaloscetic
and pyruvic trensaminsses, alkaline phoaphetase, bilirubin, blood urea nitrogan,
and urinalyeis. Total urine output over the test period ves aleo mesaured,

The compound was supplied fn lece sxpules in & 1 mg/ml concentreticn.
The srpules vere further diluted in 9 ml of propylens glycol to make & 100 pg/ml
solution. The total dose given to any cne volunteer did not exceed 22%
(Individual dosen ranged from 0.5 to 2.55 pg/kg of body weight.) ﬁmmfom, tae
amount of fluld injected ranged from O. 37 to 2.25 nl. is amount vas wnifomly
injected intravenously ove: & 30-sec to H0-sec time intdxval.

*(U) Raskatansky, H. Proliminsry Report of a Pilot 5tudy of Isomsrs 2 &nd
4 in Hunans. In Susmmry of Clinical Stulies on BA 2233 (U). Human Investi-
gation Branch, 26 Feb) 63, SMUCR-M. CONPIDENTTAL Document.

##(U) Rakataneky, H. EA 2233 Isomers, Sumuary Report (U). MNasoresdum
for Record, SMIXCR-N, 17 Feb 64. CONPIDENITAL Document.
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Four vclunteers served as contrQlp end were given saline. Subjects
remained in bed throughout the test period or until free of symptoms.

B e T

III. (C) RESULTS.

(¢) The most lmportant response to the production mixture of isomers 2
and 4 of EA 2233 was orthostatic hypotension. In this report, orthostatic
hypotension is defined as a difference of at least 10 mm Hg between the supina
and stending (5 min) mean blood pressure reedings, occurring on two succeasive
readings teken a half an hour apart. Mean blood pressure is defined as one-
third the difference between the systolic and diastolic blcod pressures added
to the diastolic pressure.

(v) Such symptoms as lighthesdednees, nausea, and pallor were noted but
were not alweays present. Also, & few individuals had symptoms witbout & dvop
in blood pressure. These symptoms will be menticned, but the ectual responee
sought and wpon which the MEDSO is based was the drop in maan blood pressure,

(v) The hypotensive responses are summarized in teble 1. Nineteen men
oxperienced orthostatic hypotension. None of & mep were affacted by 0.5 to
1.0 pg/kg; 1 out of 4 developsd hypotension st 1.25 ypg/kg; 2 out of & at

1.5 pg/ke; 2 out of 8 at 1.75 pg/hg; § out of 8 st 2.0 pg/kg; 3 out of b at
2.25 pa/kg; and 6 out of & at 2.55 pg/ka.

)] Probit analysis by the method of Bliss# indicates that the minimal
effective dose for producing orthostatic hypotension in 50 per ceant of the sub-
Jects 18 1.8 pg/kg, with 959 confidence limite of 1.5L-2.07 pg/hg (figure 1).
Figure 2 chovws the blood piressure readings cn a gubject vho had a zinimal

response .

(v) Most of the subjects with a positive responge developed orthostatic
hypotension between 1/2 and 3 hr after lanjection of the compoul. Thyee subjects
developed orthostatic hypotension between 3-1/2 to 6 hr after injection. The
aversgs time of onset of eymptoms for all tbose volunteers with positive
responses was 2.4 hy.

(u} The onset, eeverity, and duration of orthostatic hypotepsion tepded
to be dose-related. The average durvation of oythestatic hypotension in thio
gserias was 9 hr. By definitiocn the duration of orthostatic hypotension could
pot be less than 30 min.

(V) A scvere reaction occurred in cubject Ho. 12 (figure 2), who vas
given 1.5 pg/kg. From 3 to 5 hr poct-injection, he becare feint upon standing,
his blood pressure could not be recorded, and he waes unable to atand for the
full $5-min. Subject No. 24 had the severest reaction in this series. He had
a response that persisted for 28 hr following 2 pg/kg.

*#Bligs, C. I. The Statietics of Bicassay. Acadenic Press, Inc.,
Rew York, l1952.
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TABLE 1

EFFECTS OF A PRODUCTION MIXTURE OF ISOMERS 2 AKD U4 OF BA 22
ADMINISTERED INFRAVENOUGLY TO HUMANS (0)
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@{U) Lighthoadedness, navkea, and palior.

*#(U) Thest subjects vere trealed with sethoxamine or pheaylepurine

during the cowrse of their hyprtsnsion.
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(c) FIGURE 1

PROBIT REGRESSION ANALYSIS AND 95 PER CENT CONPIDENCS LINITS FOR A
FOSITIVE RESFONSE 70 A PRODUCTTON MIXTUSE OF ISOMERS 2 AND b OF BA 2233 (v
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(c) FIGURE 2
HINIMAL AXD GEVERE RESPONSXS %0 ISOMERS 2 AMD 4, EA 2233 (U)
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(c) Other symptoms and signs_thht octiyred with-EA.2233 were lethergy,
dry mouth and skin, and mild conjunctivitiswé--fFhesg fccurred in almost all
the subjects including those given only 0.5 j&/kg:~ Bach of these symptoms
occurred about 1 hr after the drug was injected and usually persisted 24 hr.
None were severe. The men were easily arousable and could function well.
None of the men complained unduly about their dry mouth, which was temporarily
rellieved by water. None hed visual difficulties. +he men with an ortho-
static hypotensive response associated with symptoms also exhibited a strange
greenish pallor after standing for 5 min. In & few men this persisted after
they lay down.

(0} Two individuels had urinary retention of epproximstely 750 ml, but
catheterization vas not required. Two men hed transient flattening and
inversion of their T waves in leed II of the EXQ, vhich was not assoclated
with cardiac symptoms. There wes no eignificent change in the Nuwber Facility
test scores, pupll size, or tempexature of any of the men tested. In tne
present series, there was no change in lsboretory values at 2hhr 48 hr,.&nd
10 days post-injection for any of the men.

{C) Six men were given sympathomimetic drugs during an orthostatic
hypotensive response to determine the sfficacy of pnsaﬁg}e therapeutic pro-
codures. The drugs used wére methoxamine HC (Vasom&D HCl), 2 o 5 &g
intravenously, end phenylephrinc HClL (Neo-8ynephrine & HCl), 0.5 mg intrae-
venously. Bach time thet these drugs vere administered there was & rapid

52 to 9 uin) remission of the orthostatic hypotension and all syumptoms

figure 3). Concomdtantly, there was & mild rise in meen blood pressure in
the supine position. The beneficial effects of methoxamine, 5 mg intravenously,
cen be expacted to persist 45 min. Phenylephrine, 0.5 mg intravenously, &lso
temporarily reversed the hypotension caused by EA 2233. Its effect, however,
was not as prolonged as thet of methoxemine. None of the subjects developed
hypotenaion while in the supine poaition. Higher doses of EA 2233 or an
accidentsl exposure to this drug, however, might ceusc severe sypine hypoton-
sion. In these casea, sympathoaimetic compounds should be effective anti-
dotes,

IV. {C) DIscussion.

) Orthostatic hypotension is sometimes & noxmal psychogenic

response. Usually, mesn blood pressure rises slightly when man sssumce the
standing position. However, this may be varieble in the same subject.

Subject No. 39, for example, received 1.5 ml oaline intravenously. His mean
supine blood pressure vas 93 mm Hg; after he stood for 5 min, his mean blood
pressure fell to 43 mm Hg (flgure 4). Associated with this decreane vere
symptoms of lightheadedness end falntnesa. Oan the next reeding (after standing
5 min) a half hour later, his mean blood pressure was 85 em Hg and he felt
well. Eight hours after injection, his mean blood pressure (after standing

¥These symptoms are in addition to those liated in teble 1, i.e., nauses,
lightheadednees, and pallor.
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5 min) again decressed to m Hg, dbut_he LEd no-symptoms.

(c) In an ettempt to eliminute paychogenic responses dus to normal
variations, at least 4 control blood pressure serles (as described under
Methods) were performed before the injection of FA 2233. Also, & decrease
in standing blood pressure had to occur on two successive occasions for the
subJect's response to be considered positive.

(c) The major«symptoms and signe produced by EA 2233 in these studies
occwrred while the subject was standing. As soon as he would lie down, the.
blood preesure would return to normal and all symptoms would rspidly diseypear.
All the subjects were capable of performing normally when they were in the
supine or sitting position. Nova hed & significent decrease in Number Fecility
goores when meesured while the subjects were iu the supine or sitting positian.

V. (C) CONCLUSIONS.

From this study of a production-line mixture of isomere 2 eand b of
BA 2233 administersd intravenously to humens, 1% 48 concluded that the MEDSO
for orthostatic hypotension (defined as & difference of at least 10 mn Hg
between supine and standing mesn blood pressure occurring on 2 successive
veadings 30 min epart) 1s 1.0 pg/kg {1.51-2.07). Thers was n. significent
decrament in mental function as massured by the RNupber Facility test.

e N ASSITED



“CONFIDENTIALE 11 £D —— UNELASSIFIED

""mm_{y Classification
AN
DOCUMENT CONTROL DATA - R&D
(Secusity clessilioation of title, body of abetnaot & tion swat be enteted when the overal! report is clessilied)
1. ORIGINATIN G ACTIVITY (Coiporate suthor) 28 REPORY SEHCURITY C LASSIFICATYION

US Army Edgewood Arsenal Chemical Research and Devel-
opment Laboratories, Edgewood Arsensal, Maryland 21010{zs emous
Clinical Research Division k

L. REPORT TITLE

EFFECT ON MAN OF PARENTERAL ADMINISTRATION OF A PRODUCTION~LINE MIXTURE COF
ISOMERS 2 AND 4, EA 2233 (U)

4. DESCRIPTIVE NOTES (Type of report and inclueive dates)

This work vas started in November 1964k and completed in June 1965.

5. AUTHOR(S) (Last nane, firat name, initiel)

Neltlich, Hervey W., and Pless, John E.

(6. REFO RT DAYE 76 TOTAL NO. OF PAGEY Yh NO. OF REPE
December 1965 17 3
Q& CONTRACY OR GRANT NO. 94 ORIGINATOR'S REPORY NUMBENS)
B PROJICT NO. CRDL. Technical Memorandum 2-36
1.¢522301A079
a. 9b. gnmn n’nouv NO(3) (Any other numbers Hat may be sssignod
4. None

16 AVAILABLLITY/LIMITATION HOTICES

Qualified requesters mey obtain copies of this report from Defense Documentation
Center, Cameron Stati~n, Alexandria, Virginia 2231k,

11. LUPPL EMENTARY NOTES (2. SPONSOAING MILITARY ACTIVIYY

Non-defense medical aspects of N/A
chemical agents (U)

13. ABSTRACT
(¢) A production-line mixture of Isomers 2 and 4 of EA 2233 was administered
intravenously to 38 medicel volunteers. Nineteen men experienced orthostatic

orthostatic hypotension wes 1.8 pg/kg. Vasoxyl (methoxamine) and Neosynephrine
(phenylephrine) were used to treat the orthostadic hypotension and found t5 be
effective.

. (V) KEYWORDS
BA 2233
Isomers 2 and b
Intx avenous
Humans
Orthostetic hypotension
Treatmant
Sympathomimetic amines

e e m—— e oy

e ey

hypotension. Probit anslysis by the method of Bliss indicated that the M50 for

BD . 1473 TR X

U




